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wherein : 

is hydrogen, (1-6C)aIkyl, or (1-4C)aikanoyl ; 

3R2 is phenyl, a C-linked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and 
sulphur and/or one or two nitrogen, or (1-8C)alkyl, alkenyl or alkynyl unsubstituted or substituted by a 
phenyl or a C-linked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and sulphur 
^ and/or one or two nitrogen, any phenyl being unsubstituted or substituted by one, two or three of 
^ (1-4C)aIkyl, (1-4C)alkoxy, halogen, trifluoromethyl. hydroxy, benzyloxy and (1-5C)alkanoyloxy ; 

A is N or CT in which T is hydrogen or (1-4C)ail^ ; 
^ or a pharmaceutically acceptable salt thereof, processes for the manufacture of the compounds, and 
^ pharmaceutical compositions containing them. The compounds are useful as adenosine antagonists. 

e 

Q. 

LU 



Jouve. 18, rue Saint-Denis, 75001 PARIS 



I 



EP 0 515 107 A2 



This invention concerns novel azole derivatives and. more particularly, certain 2-fijryl-triazolo[1,5- 
a][1 .3,5]triazlnes and pyrazolo[2,3-a](1,3.5-]lria2ines which have useful pharmacological properties (and in par- 
ticular antagonise the actions of adenosine such as vasodilation). The invention also includes phannaceutical 
compositions containing the novel azole derivatives for use in treating certain diseases and disorders affecting 
5 mammalian cardiac, peripheral and/or cerebral vascular systems. Also included are processes for the manu- 
facture and formulation of the novel azole derivatives. 

The compound theophylline (1,3-dimethyb(anthine) has been used dinicaHy (usually as its ethylene dia- 
mine salt, which is also known as aminophylline) as a respiratory stimulant, a centrally acting stimulant, a bron- 
chodilator. a cardiac stimulant and as a diuretic. This diversity of clinical uses is an indication of the range of 
10 pharmacological actions which have been attributed to tiieophylline. These include phosphodiesterase inhib- 
ition, adenosine receptor antagonism, mobilisation of intracellular calcium and the release of catecholamines. 
Recentiy theophylline has also been reported to be useful in treating myocardial ischaemia (Maseri etal., The 
Lancet. 1989, 683-686), skeletal muscle ischaemia ( Picano et al .. Angiology , 1989, in press) and cerebral 
ischaemia (Skinhoj et al .. Acta. Neurol . Scand ., 1970, 46, 129-140). The beneficial effects of theophylline In 
IS these ischaemic disorders are believed to be due to a reduction or prevention of the phenomenon known as 
"vascular steal" by virtue of the compound's ability to antagonise the actions of adenosine by blocking the ade- 
nosine receptors which mediate metabolism-linked vasodilatatton. 

The "vascular steal" phenomenon can occur when ttie nnajor artery supplying a particular vascular bed is 
partially or totally occluded resulting in ischaemia. In this situation, the compromised vascular bed dilates and 
20 blood flow is maintained by either an increase in flow across the nanrowed vessel or by an increase in flow 
through the collateral vessels. However, increased metabolic activity in adjacent vascular beds results in re- 
lease of mediators such as adenosine, causing them to dilate, resulting In the limited blood flow to the com- 
promised vascular bed being "stolen" by these adjacent areas. The loss of blood firom compromised to normally 
perfused vascular beds by the phenomenon of "vascular steal" further diminishes the blood flow in the com- 
25 promised vascular bed. 

The diversity of pharmacological properties possessed by theophylline make it difficult to use in the regular 
treatment or prevention of occlusive diseases and conditions of the vasculature. Thus, its associated actbn as 
a phosphodiesterase inhibitor results in cardiac stimulation which is deleterious for patients with myocardial 
ischaemia. Furthenmore, tiie relatively low potency of theophylline means that dose-levels which are therapeut- 
30 ically useful are dose to those which can cause serious central side-effects. 

European patent application publication no. EP A2 383589 discloses the formulae of certain 2-furyl-pyra- 
zolo[2,3-a][1,3,5]triazine8, although no details of their preparation are given. No therapeutic use is ascribed to 
any of these compounds. 

Several triazdlo[1,5-a][1,3,5]triazines and pyrazolo[2,3-a][1 ,3,5]triazines which do not have a 2-furyl sub- 
35 stituent have been ascribed therapeutic uses. Thus, certain triazolo[1 ,5-a][1 ,3,5]triazines have been disdosed 
as bronchodilators (see United States patent no. 4734413). Certain pyrazolo[2,3-a][1,3,5]triazines have been 
disdosed variously as inhibitors of gastric acid secretion (see British patent application publ icatlon no. 21 341 07 
and European patent application publication no. EP A2 0172608); as antiinflammatory agents (see European 
patent applications publication nos. EP A2 01 72608 and EP A2 207651 ); as bronchodilators (see British patent 
40 application publication no. GB 2016002. Belgian patent no. 815405 and United States patent no. 3995039), 
and as phosphodiesterase inhibitors (see United States patent no. 3846423 and J. Med. Chem., 1982, 25(3), 
243-9). 

European patent application publication number EP Al 459702, published on 4th December, 1991. disdo- 
ses certain 2-heteroaryl-triazolo[1,5-a][1,3,5]triazinesand pyrazolo[2,3-a][1,3,5]triazines having adenosine an- 
45 tagonist activity. 

We have now discovered (and this is a basis for our invention) tiiat a group of novel 2-furyl-triazolo[1,5- 
a][1 ,3,5]triazines and pyrazolo[2, 3-a][1 ,3,5]triazines of fbnmula I defined below are effective antagonists of the 
actions of adenosine and in particular of its vasodilatory actions. 

According to the inventk)n there is provided a compound of the formula I set out hereinafter (together with 
so the other fonmulae appearing in Roman numerals) wherein: 
is hydrogen, (1-6C)alkyl or (1-4C) alkanoyi; 
R2 is phenyl, a C-linked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and sulphur 
and/or one or two nitrogen, or (1-8C)alkyl, alkenyl or alkynyl unsubstituted or substituted by a phenyl or C-linked 
aromatic 5- or 6-membered heterocylic ring contalning-one of oxygen and sulphur and/or one or two nitrogen, 
55 any phenyl being unsubstituted or substituted by one, two or tiiree of (1-4C)alkyl. (1-4C)alkoxy, halogen, tri- 
fluoromethyl, hydroxy, benzyloxy and (1-5C)alkanoy!oxy ; 
A is N or CT in which T is hydrogen or (1-4C)alkyl; 
or a phamiaceuticaliy acceptable salt thereof. 
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It will be appreciated that certain of the compounds of fonmula I may exist in and be isolated in one or more 
different enantiomeric or racemic fomis (or mixtures thereof). It is to be understood that the invention includes 
any of such fomns which possesses the property of antagonising the actions of adenosine, it being well known 
how to prepare Individual enantiomeric forms, for example, by synthesis from appropriate chiral starting mate- 
5 rials or by resolution of a racemic form. SimQarly, the adenosine antagonist properties of a particular fonm may 
be readily evaluated, for example by use of one or more of the standard in vitro or in vivo screening tests detailed 
hereinbelow. 

Ri may be, for example, hydrogen, methyl or acetyl. Preferably is hydrogen. 
When R2 is (1-8C)alkyl, alkenyl or alkynyl, thte nr^y be unbranched or branched. Preferably it is unbranch- 
10 ed. A substituted (1-8G)alkyl, alkenyl or alkynyl is preferably terminally substituted. When is alkenyl or al- 
kynyl, it is referably connected to the 5-position of the triazine ring directly through the double or triple bond. 
An alkenyl may be in the (E) or (Z) configuration. 

Particular examples of (1-8C)alkyl. alkenyl or alkynyl groups are:- 
foralkyl: methyl, ethyl, propyl, butyl, pentyl and hexyl; 
IS for alkenyl: ethenyl, propenyl, butenyl, pentenyl and hexenyl; and 
for alkynyl: ethynyl, propynyl, butynyl, pentynyl and hexynyl. 

Preferably R2 is a group of fonmula R^(CH2)nXm in which n is 0 or an integer of from 1 to 6; m is 0 or 1; X 
is HC=CH or C^C; and R^ is phenyl unsubstituted or substituted by one, two or three of (1-4C)alkyl, (1-4C)al- 
koxy, halogen, trffluoromethyl, hydroxy, benzyloxy and (1-5C)alkanoyloxy, or a C-linked aromatic 5- or6-mem- 
20 bered heterocylic ring containing one of oxygen and sulphur and/or one or two nitrogen, or when n Is greater 
than 0, hydrogen. 

Particular examples of substltuents which may be present on phenyl are: 
for (1-4C)alkyl: methyl or ethyl; 
for (1-4C)alkoxy: methoxy or ethoxy; 
25 for halogen: fluorine and chlorine; and 
for (1-5C)alkanoyloxy: pivaloyloxy. 

Examples of unsubstituted and substituted phenyl groups Include: phenyl, 2-methylphenyl, 4-methylphe- 
nyl, 4-methoxyphenyl, 3-fluorophenyl, 4-f)uorophenyl, 3,5-difluorophenyl, 3-trifluoromethyt, 4-trifluoromethyl- 
phenyl, 4-hydroxyphenyl, 4-benzyloxy phenyl and 4-pivaloyloxyphenyl. 
30 Particular examples of a C-linked aromatic 5- or 6-membered heterocylic ring containing one of oxygen 

and sulphur and/or one or two nitrogen are thiophenyl, furyl, pyridyl and thiazolyl. 

Particular examples for n are 0 and 2. 

Examples of particular values for R^ are phenyl, 3-tnfluoromethyl phenyl, 4-methoxyphenyt, 4-methylphe- 
nyl. 3-fluorophenyl, 3.5-difluoromethyl, thiophenyl, 4-benzyloxybenzyl, hex-1-ynyl, but-3-enyl, 2-phenylethy- 
35 nyl, 2-phenytethyl and 3- phenyl propyl. 

A may be. for example, N or CT in which T is hydrogen or methyl. Preferably A is N or CH. 

Partteular pharmaceutically acceptable salts include, for example, salts with acids affording physiologically 
acceptable anions, for example, salts with strong acids, such as hydrochloric, hydrobromic, sulphuric, phos- 
phoric, methanesulphonic and trrfluoracetic acids. In addition, for those compounds of fomiula I which are suf- 
40 ficiently basic, suitable salts include, for example, salts with organic acids affording a physiologically acceptable 
anion such as salts with oxalic, citric or maleic acid. Certain compounds of formula I, for example those in which 
R2 comprises a phenol group, may fonm base salts with bases affording physbloglcally acceptable cations, such 
as alkali metal and alkaline earth metal salts. 

The compounds of fomnula I may be manufactured using procedures analogous to those well known in the 
45 arts of heterocyclic and organit chemistry for the production of structurally analogous compounds. Such pro- 
cedures are included as a further feature of the invention and include the folbwing preferred procedures for 
the manufacture of a compound of the formula i in which R\ R^, and A have any of the meanings defined above: 

(a) The reaction of a compound of the formula II in which Z Is a suitable leaving group, for example 
50 hydrocarbylsulphonyt such as (1-6C)alkylsulphonyl (such as methylsulphonyl or ethylsulphonyl), or 
halogeno (such as chloro, bromo or lodo), with an appropriate organometallic reagent (such as a 
Grignard reagent of the formula R^K/lgY in which Y is a halogen atom (such as chlorine, bromine or 
iodine). 

55 The process is conveniently carried out at a temperature in the range, for example, 10 to 120*'C and con- 
veniently in the range 1 5 to SO^'C and in a suitable solvent or diluent such as an ether, e.g., diethylether or tet- 
rahydrofuran. It is particularily effective for preparing compounds of formula I in which R^ is an unsubstituted 
or substituted phenyl group. 
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The starting materials of formula II may be obtained by standard procedures well known in the art. Thus, 
for example, those compounds of formula II in which Z is alkylsu! phenyl may be made by oxidation of the cor* 
responding alkylthio derivative of formula III in which is (1-6C)alkylthio, using a conventional oxidant such 
as a peracld. for example, peracetic, perbenzoic or chloroperbenzoic acid, conveniently at a temperature in 

5 the range, for example, 0 to 40 and in a suitable solvent or diluent such as dichloromethane or chloroform. 
Similarly, those compounds of the formula II in which Z is chtoro or bromo may be obtained, for example, by 
reacting an alkylthio derivative of formula III (especially in which is methylthio or ethylthio) with chlorine or 
bromine in the presence of hydrogen chloride or hydrogen bromide, respectively, at a temperature in the general 
range, for example, -20 to 15 ®C and In a generally inert polar soh^ent such as ethanol or 2-propanol. 

10 When a Grignard reagent of formula R^MgY is used, this may conveniently be prepared in situ by reaction 
of a compound of formula R^ with magnesium. 

The starting alkylthio starting materials of formula 111 may themselves be obtained, for example, by reaction 
of a compou nd of the formula IV with the appropriate dialkyi N-cyanodithioiminocarbonate of formula V. in which 
R4 has any of the meanings defined above, at elevated temperature in the range, for example, 60 to 200 

15 conveniently as a melt in the absence of solvent or diluent, to give the compound of fonmula III in which R^ is 
hydrogen. When a compound of fomiula I in which R^ is alkyi is required, the compound of fonmula III in which 
R^ is hydrogen may be alkylated or acylated in conventional manner. 

It will be understood that in some circumstances, when A Is N, some of the isomeric 7-alkyithio-5-amino 
compound of fomfiula VI may also be obtained during the reaction of the fonmula IV and V compounds and that 

20 this material may be separated by conventional procedures, for example by chromatography. 

The starting compounds of formula IV wherein A is N may themselves be obtained, for example by reacting 
the appropriate iminoether of formula VII in which R is (1-4C)alkyt such as methyl or ethyl (fomied from 2-fijr- 
onltrile and an alcohol of the fonmula R.OH in the presence of an anhydrous acid such as hydrogen chloride) 
with an aminoguanidine salt (especially the nitrate) in the presence of a suitable base, such as pyridine or 2,6- 

25 lutidine, which may also be used as the reaction soh^ent, at a temperature in the range, for example, 60-120 

The starting compounds of formula IV wherein A is CT may themselves be obtained, for example by reacting 
the appropriate ester of formula VIII (in which R is lower alkyI such as methyl or ethyl) under basic conditions 
with an alkali metal salt of the formula T.CHM.CN (In which M is an alkali metal such as sodium or lithium), 
30 conveniently produced in situ by adding a nitrlle of the formula T.CH2.CN to a solution of the alkali metal in 
liquid ammonia, to give the corresponding cyanoalkylketone of the fomnula IX. The latter compound is then cy- 
dised with hydrazine, for example by heating In a suitable sohfent or diluent such as ethanol or propanol to 
give the required pyrazole of fonmula IV. 

35 (b) A compound of the formula IV is reacted at elevated temperature with a compound of formula X 
In which Za is a leaving group (such as a (1-6C)alkylthio group, for example methylthio). 

The process is generally performed at a temperature in the general range, for example, 60 to 200 °C and 
may be performed in the absence of any solvent or diluent. Otherwise any conventional solvent or diluent may 

40 conveniently be used which is generally inert and of adequate boiling point It will be appreciated that, under 
certain circumstances when A is N, for example when the reaction is performed at temperatures only slightly 
above room temperature, it may be possible to produce significant quantities of the thenmodynamically less 
stable, isomeric [1 ,2.4]triazolo[4,3-a][1 ,3,5]tridzine derivative of the fonnula XI, and this isonrieric material may 
be separated by conventional procedures such as chromatography. 

45 The compounds of formula X may be prepared according to the method described in Arch. Phanm. (Wein- 
heim), 303(8), 625-33. 

(c) The invention accordingly provides a further process for preparing a compound of formula I in 
which A is N, In which a [1,2,4]triazolo[4,3-a][1,3,5]triazine derivative of the formula Xi is rearranged. 

so 

The rearrangement is generally carried out by heating the compound of formula XI in a suitable solvent or 
diluent, for example, a (1-6C)alkanol, such as ethanol, 2-propanol or butanol, at a temperature in the general 
range, for example, 60 to 140 ''C. The rearrangement may optionally be carried out in the presence of an acid 
or base catalyst, for example an alkali nrietal alkoxide or hyd.>^xide such as sodium hydroxide. 
55 The starting materials of fonmula XI may be obtained, for example, as described In connection with (b) 
above. 
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(d) For those compounds of formula I in which comprises a hydroxyphenyl moiety, a correspond- 
ing derivative of formula 1 in which the hydroxy group is protected, for example with a benzyl group, 
is deprotected. 

5 It will be appreciated that compounds of formuta 1 1n which comprises a hydroxyphenyl moiety include 

those wherein is hydroxyphenyl and those wherein part of R^ is hydroxyphenyl, as for example In a hydrox- 
yphenytalkyi group. 

The protecting group and deprotection conditions are those well Icnown in the art for use with hydroxy 
groups and which are compatible with the presence of other reactive groups in the fonmula I compound. Thus, 
10 for example, a benzyl group may be removed by hydrogenatlon in the presence of a suitable catalyst such as 
palladlum-on-carbon at or about atmospheric pressure of hydrogen In a suitable inert diluent or solvent such 
as methanol, ethanol or t-butyl methyl ether and at or about ambient temperature. 

The protected derivatives of fonmula I may in general be made using analogous procedures to processes 
(a)-(c) and (e) herein but starting from the appropriately protected starting materials. 

15 

(e) For the preparation of a compound of formula I in which is an unsubstituted or substituted al- 
Icynyl group (such as a group of formula R^(CH2)nCsC) , a compound of formula 11 in which Z is io- 
dine is reacted with an appropriate alkyne (such as a compound of formula R'(CH2)nC5CH) in the 
presence of a palladium catalyst 

20 

Suitable palladium catalysts include those comprising a palladium (II) salt for example palladium (II) acet- 
ate or palladium (II) chloride; a phosphine such as triphenylphosphlne; and optionally a tertiary amine such as 
triethylamine. and/or cuprous iodide. 

The reaction is conveniently performed at a temperature in the range of from 0 to 100**C, preferably from 
25 10 to 40''C. Suitable solvents for the reaction include amides such as dimethylformamide. 

(f) For those compounds of formula I in which A is N and R* is hydrogen or (1-6C)alkyl, a compound 
of formula XII in which Zb is a suitable leaving group, for example aryloxy (such as phenoxy), aikylth- 
io (such as methyithio) or halogeno (such as chioro or bromo) is reacted with a compound of formu- 

30 la RiNHa. 

The process is conveniently effected at a tempenaiture in the range of, for example, from 0 to 1 00*'C. Suitable 
solvents for the process include alcohols such as ethanol and ethers such as tetrahydrofuran. When R^ is hy- 
drogen, it is particularly convenient to employ a solution of ammonia in an alcohol, such as ethanol, at ambient 
35 temperature. 

The compounds of formula XII in which R^ is an unsubstituted or substituted (1-8C)all(ynyl may be obtained 
by reacting a compound of formula XIII with an alkyne in the presence of a palladium catalyst according to the 
method of process (e) hereinbefore. 

Compounds of fonmula XII in which R^ Is an unsubstituted or substituted (1 -8C)alkyl or alkenyl may be pre- 
40 pared by hydrogenating the corresponding compound of fonmula XII in which R^ is an unsubstituted or substi- 
tuted (1-8C)alkynyl group using a conventional method, for example using palladium on carbon. 

The compounds of fonnula XIII may be prepared by reacting a compound of fbmiula VI (which may be pre- 
pared as described hereinbefore) in which A is N with dllodomethane and amyl nitrite. The reaction is conve- 
niently effected at a temperature of from 50 to ISC'C in a suitable solvent such as dichloromethane. 
45 The compounds of fonmula XII may alternatively be prepared by dehydrating a compound of formula XIV. 
Suitable dehydrating agents include, for example, phosphorous pentoxide or a sulphonyl chloride such as p- 
toluenesulphonyl chloride. The dehydration is conveniently effected at a temperature in the range of from 60 
to 180*^0. When phosphorus pentoxide is used, convenient solvents include the aromatic hydrocartwns such 
as xylene or toluene. When a sulphonyl chloride is used, convenient solvents include tertiary amines such as 
50 pyridine. 

The compounds of fonmula XIV may be obtained by reacting a compound of formula XV with a 2-halocar- 
bonytfuran, such as 2-chlorocarbonylfuran. The reaction may conveniently be effected at a temperature in the 
range of from -10 to 40^C. Suitable solvents for the reaction include halogenated hydrocarbons such as di- 
chloromethane. 

55 The compounds of formula XV may be obtained by reacting a compound cff formula XVI in which Zc is a 
leaving group with hydrazine. 

Altematlvely, the compounds of formula XII may be obtained by reacting a compound of formula XVI with 
a compound of fonmula XVIi. 
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The compounds of formula XVI may be prepared according to the methods described in Synthesis, (11), 
907-8, 1981 and Synthesis (1), 402, 1978. 

It will be appreciated that those compounds In which Is other than hydrogen may also be obtained by 
canrying out a conventional allcylation or acylation of the corresponding formula I compound In which is hy- 
5 drogen obtained by one of processes (a)-(O above. 

It will also be appreciated that those compounds of fonmula I in which R^ contains an acyloxy group, for 
example where R^ is (1-5C)a]kanoy1oxypheny1 or (1-5C)alkanoyloxyphenyl(1-8C)alkyl, may be prepared by 
acytating the corresponding compounds of formula I in which R^ comprises a hydroxy group, as for example 
where R^ is hydroxyphenyl or hydroxyphenyl(1-8C)alkyl. The acylation may be conducted by reaction with any 
10 conventional acylating agent, for example a (1-5C)alkanoyt halide or (1-5C)alkanoic acid anhydride. 

Compounds of formula I in which R^ Is an unsubstituted or substituted alkyi or alkenyl group may conve- 
niently be prepared by hydrogenating a corresponding compound In which R^ is alkenyl or alkynyl in a conven- 
tional manner, for example using palladium on carbon as catalyst 

Whereafter, when a pharmaceutically acceptable salt Is required. It may be obtained, for example, by re- 
is acting a compound of fonnula I with the appropriate acid or base affording a physiologically acceptable ion or 
another conventional procedure. 

Similariy , when an optically active form of a chiral compound of fonnula I is required, either one of processes 
(a)-(0 above may be canried out using the appropriate optically active starting material or else a racemlcform 
may be resolved by a conventional procedure, for example, using an optically active form of a suitable ackl. 
20 Certain of the starting materials used in the processes according to the invention are novel, and these are 

provided as further aspects of the invention. For example, the invention provides compounds of fonmula XI In 
which R'> and R^ are as defined hereinabove. The invention also provides compounds of fonmula XII in which 
R2 and Zb are as defined hereinabove. 

As stated above, the compounds of the inventk>n possess the property of antagonising one or more of the 
25 physiological actions of adenosine and are valuable in the treatment of diseases and medical conditions af- 
fecting the mammalian cardiac, peripheral and/or cerebral vascular systems, such as ischaemic heart disease, 
peripheral vascular disease (claudk:atk>n) and cerebral ischaemia. The compounds may also be useful in the 
treatment of migraine. 

The effects of compounds of formula I as adenosine receptor antagonists nnay be denK)nstrated In one or 
30 more of the following standard In vitro and/or in vivo tests. 

(a) A2 Adenosine receptor affinity test 

This test involves the ability of a test adenosine antagonist to displace the known adenosine mimetic agent 
35 pH]-N-ethylcarboxamidoadenosine (NECA) from binding sites on membrane preparations derived from the rat 
phaeochromocytoma cell line PC 12 (available from the Beatson Institute, Glasgow). The basic procedure has 
been described by WillianDS et al. (J. Neurochemistry. 1987, 48(2), 498-502). 

The membrane preparation is obtained as follows: 
Frozen pellets of PC12 cells are Washed twice with Ice cold, buffered, physiological saline and the cells recov- 
40 ered by centrifugation (1 500G) at S^'C. The separated cells are then suspended in hypotonic solution (distilled 
water), allowed to stand on ice for 30 minutes and are then carefully homogenized using a standard high-speed 
homogentser with pertodic kse-cooling to obtain a fine suspension. The homogenate is centrifuged (48000G) 
and the pellet is resuspended in 50 mM trIs-HCI buffer, pH 7.4 containing adenosine deaminase (5 units/ml. 
Type IV from calf intestinal mucosa, available from Sigma Chemical Corporation, under reference no. A1280). 
45 The mixture is then Incubated at 37°C. After 20 minutes, the reaction is tenminated by dilution with Ice-cold buffer 
and transfer onto ice. The material obtained containing the celt membranes is recovered by centrifugation and 
washed by resuspension in buffer and recentrifugation. The pellet produced is then resuspended in ice-cold 
buffer using a hand-driven homogenizer. The resultant membrane suspenston is frozen and stored under llquM 
nitrogen until required. 

so Binding studies are carried out in microtitre plates, the assay mixtures being buffered in 50 mM tris-HCI, 
pH 7.4 at room temperature. The test compound is dissolved in dimethyl sulphoxide (DMSO) and then diluted 
with assay buffer to give the test soluttons. [The final concentration of DMSO is not allowed to exceed 1% by 
volume, at which level It does not affect radioligand binding to the membrane receptor.] Incubations are per- 
fomied at ZO^C for 90 minutes in a total volume of 150 ul comprising the test solutk>n or buffer (50 (li), tritiated 

55 NECA (50 ^i) and membrane suspension (50 ^1). After incubation, the samples are rapidly filtered over glass- 
fibre mats and the filter mats are washed to remove non-receptor-bound radioligand. Receptor-bound radioli- 
gand entrapped on the filter mats is then determined by liquid scintillation counting. Filtration and washing are 
canled out using a conventional vacuum filtration cell harvester. The specific binding (defined as the difference 
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between the total binding and the non-specific binding) in the presence of the particular test connpcund is de- 
tenmined and compared with the control value. Results are conveniently expressed as the negative logarithm 
of the concentration required to cause a 50% displacement of control specific binding (plCso). 

In general, compounds of the formula I showing antagonist activity in this assay typically show a pICso in 
5 the above test (a) of 6 or more. Thus for example, the compound of Example 1 herein shows a plCgo of about 
7.6. Using the same test procedure, the known compound 1 ,3-dimethyixanthlne typically shows a pICso of about 
5. 

(b) Guinea-pig Aortic Constriction Test 

10 

This test has been described by Collls et a[. (British J. Pharmacology , 1989, 97. 1274-1278) and involves 
the assessment of the ability of a test compound to antagonise the attenuatory effect of adenosine on phenyl- 
ephrine Induced constriction of a guinea-pig aortic ring preparation, an effect mediated via the adenosine re- 
ceptor known as A2. 

15 The aortic ring preparation is obtained as foIlows:Sections (3-5 mm) of guinea pig thoracic aorta (from Dun- 

kin Hartley strain, 250-400g males) are mounted in organ baths containing oxygenated Krebs solution (95% 
O2: 5% CO2) at 37°C. [The nucleoside transport inhibitor, dipyridamole (1 0 nM) is present in the Krebs solution]. 
The isometric tension development Is recorded and the tissue placed under a resting tension of 1g and allowed 
to equilibrate for 1 hour. The aortte ring preparation Is then sensitised to 10-^ M phenylephrine. Erythro- 9-(2- 

20 hydroxy-3-nonyl)adenine (EHNA) (10 \iU) is added to the preparation and after 10 minutes the tissue is con- 
stricted to approximately 50% maximum by adding 3 x 10^ M phenylephrine. Adenosine is next added cumu- 
latively (1 0-7 M to 1 0-3 M) and the evoked relaxation is measured. After washout for 20 minutes, a 1 0-^ M solution 
of the test compound in DMSO (maximum 1% by volume) diluted with Krebs solution is added and left to equi- 
librate for 30 minutes. Twenty minutes into the equilibration period further EHNA (10 ^M) is added to the prep- 

25 aration and 10 minutes later phenylephrine (3 x 10-^ M) is introduced to produce constrictive tone again. A re- 
peat dose response curve to adenosine is then carried out followed by washout. 

Test compounds are assessed by plotting the percentage relaxation observed against the logarithm of the 
adenosine concentration, competitive adenosine antagonism producing a parallel shift in the standard adeno- 
sine concentratlon/relaxatk)n (dose response) curve. The dose ratio (DR) is calculated from the ratio of the con- 

30 centration of adenosine to produce a 50% relaxation (EDgo) in the presence of the test antagonist divided by 
the EDso concentration of adenosine in the absence of the test antagonist for each aortic ring. Significant an- 
tagonist activity in this assay is indicated by a DR of >2. The pA2 value, which is an estimate of the concentration 
of antagonist to give a dose ratio of 2, may also be calculated using a standard computation technique. Using 
this test procedure the known compound, 1,3-dimethytxanthine. has a pA2 of about 5. 

35 

(c) Gufnea-pig Atrial Bradycardic Test 

This test has also been described by Collis et al. (British J. Pharmacology. 1989. 97. 1274-1278) and in- 
volves the ability of a test compound to antagonise the bradycardic effect of the adenosine mimetic, 2-chlor- 
40 oadenosine, in a beating guinea-pig atrial preparation, an effect mediated via the adenosine receptor known 
as Av 

The atrial pair preparation may be obtained as follows:- 
Atrial pairs are obtained from guinea-pigs (Dunkin Hartley strain, 250-400g males) and mounted In organ baths 
containing oxygenated Krebs buffer solution (95% O2; 5% CO2) at 37°C. The spontaneously beating atria are 

45 then placed under a resting tension of 1 g and allowed to equilibrate for 50 minutes with continuous overflow. 
Overflow is then stopped and adenosine deaminase (1 Unit\mi) added to prevent the accumulation of endoge- 
nously produced adenosine. After equilibration for 15 minutes, a cumulative dose response curve to the ade- 
nosine mimetic. 2-chIoroadenosine (lO^M to 10-*M) is administered to produce a maximal slowing of atrial rate. 
After washout during 30 minutes, adenosine deaminase is readminlstered to the bath which is allowed to equi- 

50 librate for 15 minutes. A lO^M solution of the test compound in DMSO is then added to the bath which is left 
to incubate for 30 minutes. Any effect on the beating rate due to the test compound is noted before the dose 
response curve to 2-chloroadenosine Is repeated. Compounds which are adenosine antagonists attenuate the 
2-chloroadenosine response. 

Test compounds are assessed by comparing dose response curves to 2-chloroadenosine alone with those 

55 obtained in the presence of the compound. Competitive adenosine antagonists produce a parallel shift in the 
2-chloroadenoslne dose response curve. The dose ratio (DR) is calculated from the ratio of ttie concentration 
of 2-chloroadenosine to produce a 50% reductbn in atrial rate (ED50) in the presence of the test compound 
divided by the EDso concentration of 2-chloroadenosine in the absence of the test compound for each atrial 
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pair. The pA2 is then obtained in an analogous manner to that referred to in (b) above. In this test, the compound 
of Example 1 herein has a pA2 of 7.4. Simltariy, the known compound, 1,3-dimethyt-xanthine, typically shows 
a pA2 of about 5. 

5 (d) Anaesthetised cat blood pressure Test 

This test assesses the ability of a test compound to antagonise the fall in diastolic blood pressure produced 
by administration of the adenosine mimetic, 2-chloroadenosine. 

Male cats (2-3 kg) are anaesthetised with sodium pentobarbitone (45 mg/kg, ip). The following blood ves- 

10 sels are catheterised: right jugular vein (for infusion of the anaesthetic at approximately 7 mg/kg per hour as 
a 3 mg/ml solution in isotonic saline), the left jugular vein (for administration of test agents) and the right comnrK>n 
carotid artery (for monitoring blood pressure and pulse rate). The blood gas status and pH are detenrnined, and 
are maintained within physlologteal limits, before administratton of 2-chloroadenosine. A control dose response 
curve (DRC) to 2-chloroadenosine (0.3 to 30 ^g/kg) against the fall In diastolic blood pressure is determined. 

IS A solution of the test compound in a mixture of 50% vA/ polyethylene glycol (PEG) 400 and 0.1 M sodium hy- 
droxide is then administered i.v. and after 15 minutes the DRC to 2-chloroadenosine is detennined. This pro- 
cedure is repeated twice with blood gases and pH being monitored and maintained within physiological limits 
between each DRC. The concentration of 2-chloroadenosine required to cause a 30 mm Hg fall in diastolic 
blood pressure is then calculated for each dose of test compound and a Schlld plot constructed for those which 

20 produce a dose ratio (DR) of >2. From this plot a Kb value is detemiined. 

The above Test (d) may conveniently be modified to allow evaluation of orally administered test compounds 
by administering the test compound to conscious cats with indwelling arterial and venous catheters and meas- 
uring the effect in preventing an adenosine induced decrease In blood pressure. 

25 (e) Anaesthetised dog Test 

This test involves the assessment of the effects of a test compound on antagonising the actions of adeno- 
sine in lowering heart rate and increasing vasodilation (as measured by a fall in hind-limb perfusion pressure). 
Beagles (12 - 1 8 kg) are anaesthetised with sodium pentobarbitone (50 mg/kg, iv). The following blood ves- 

30 sels are catheterised: right jugular vein (for infusion of the anaesthetic at approximately 1 12 mg per hour as a 
3 mg/ml solution in isotonic saline), right brachial vein (for administration of drugs and test agents), right brachial 
artery (for measurement of systemic bk)od pressure and pulse rate) and the (eft carotid artery (for administratk>n 
of adenosine into the left ventricle). Both vagi, the right femoral and sciatic nerves are ligated and severed. A 
bolus injection of 1250 U heparin is administered before perfusing the right hindlimb at constant blood flow with 

35 blood from the iliac artery. The right leg is tied just below the ankle. Xamoterol (1 mg/kg) is then administered 
to the animal to stabilise heart rate at a high level and nitrobenzylthioinosine (NBTI, 0.5 mg/kg) to inhibit the 
uptake of adenosine. The animal is sensitised to adenosine during the equilibration time following NBTI by car- 
rying out a dose response curve (DRC). During this time any blood gas or pH imbalance is corrected. A control 
DRC is performed followed by up to three DRC's after cumulative administration of the test compound (as de- 

40 scribed in (d) above). Each DRC is carried out 15 minutes after administration of test compound and after the 
measured parameters of heart rate and hindlimb perfusion pressure have returned to a stable state. Similariy, 
blood gases and pH are maintained within physiological limits throughout the evaluation. 

The amount of adenosine required to cause a 50% fall in measured parameter (ED50) i.e. heart rate and 
hindlimb perfusion pressure is calculated for each does of test compound and a Schild plot constructed. From 

45 this plot a Kb value is detemfiined for antagonism of heart rate response and vasodilator response to adenosine. 

f) Anaesthetised cat exercise hyperaemia test 

This test involves assessment of the effect of a test compound to antagonise the vasodilatation response 
50 which occurs during twitch contraction of skeletal muscle. The vasodilation is mediated partly by the release 
of endogenous adenosine from the contracting skeletal muscle. 

Cats (2.4-3.6 kg) are anaesthetised with sodium pentobarbitone (50 mg.kg-^ ip). The following blood ves- 
sels are catheterized: left jugular vein (for infusion of anaesthetic, at approximately 0.12 mg-^min^^ as a 6 
mg.mh^ solution in isotonic saline), right external jugular vein (fa- administration of drugs and test compounds), 
55 right common carotkJ artery (for measurement of systemic arterial blood pressure and pulse rate) and right bra- 
chial artery (for withdrawal of blood). 

Blood flow to the left hind limb is measured with an electromagnetic flow probe around the left external 
iliac artery. The whole of the left hind limb is made to contract at 3Hz for 20 minutes duration by stimulating 
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the sciatic and femoral nerves. Active tension produced by the extensor digitorum longus and peroneous longus 
musdes is measured isometrlcaliy with a force transducer. Exercise is repeated twice within the same animal, 
in either the absence or presence of the test compound. Test compounds are assessed for their ability to reduce 
the vasodilatation during skeletal muscle contraction. 

5 In this test, the known compound, 1,3-dimethylxanthine, produces significant inhibition at 10 mg.kg*^ 

The compounds of the invention are generally best administered to wann-blooded animals for therapeutic 
or prophylactic purposes in the treatment or prevention of cardiovascular diseases and adverse conditions in 
the form of a pharmaceutical composition comprising said compound of formula I or a phamnaceutically accept- 
able salt thereof, in admixture or together with a pharmaceutically acceptable diluent or canrier. Such compo- 

10 sitions are provided as a further feature of the invention. 

In general, It is envisaged that a compound of fonmula I will be administered orally, intravenously or by some 
other medically acceptable route (such as by inhalation, insufflation, sub-lingual or transdermal- means) so that 
a dose in the general range, for example, 0.001 mg to 10 (and more particularly in the range, for example, 0.05 
to 5 mg/kg) mg/kg body weight Is received. However, it will be understood that the precise dose administered 

15 wilt necessarily vary according to the nature and severity of the disease or condition being treated and on the 
age and sex of the patient. 

A composition according to the invention may be in a variety of dosage fomis. For example, it may be in 
the form of tablets, capsules, solutions or suspensbns for oral administratk)n; in the fom of a suppository for 
rectal administration; in the form of a sterile solution or suspension for administration by Intravenous or intra- 

20 muscular injection; in the fomn of an aerosol or a nebuliser solution or suspension, for administration by inha- 
lation; in the form of a powder, together with pharmaceutically acceptable inert solid diluents such as lactose, 
for administration by insufflation; or in the fonm of a skin patch for transdenmal adminlstratbn. The compositions 
may conveniently be in unit dose from containing, for example, 5 - 200 mg of the compound of fonfnula I or an 
equivalent amount of a phamnaceutically acceptable salt thereof. 

25 The compositions may be obtained by conventional procedures using phanmaceutically acceptable diluents 
and carriers well known in the art Tablets and capsules for oral administration may conveniently be fomied 
with an enteric coating (such as one based on cellulose acetate phthalate) to minimise the contact of the active 
ingredient of fonmula I with stomach acids. 

The compositions of the invention may also contain one or nrvore agents known to be of value in the diseases 

30 or conditions of the cardiovasculature intended to be treated. Thus, they may contain, in addition to the con>- 
pound of formula I, for example: a known platelet aggregation inhibitor, prostanoid constrictor antagonist or syn- 
thase inhibitor (thromboxane A2 antagonist or synthase inhibitor), cydooxygenase inhibitor, hypolipidemic 
agent, anti-hypertensive agent, inotropic agent, beta-adrenergic blocker, thrombolytic agent or a vasodilator. 
In addition to their use In therapeutic medicine, the compounds of formula I are also useful as phamnaco- 

35 logical tools in the development and standardisation of test systems for the evaluation of new cardk)vascular 
agents in laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice. 

The invention will now be illustrated by ttie following non-limiting Examples in which, unless othervise stat- 

ed:- 

(i) evaporations were canied out by rotary evaporation in vacuo ; 
40 (ii) operations were canned out at room temperature, that is in the range 1 8-26''C; 

(ill) flash column chromatography or medium pressure liquid chromatography (MPLC) was perfonmed on 
silica gel [either Ruka Kieselgel 60 (catalogue no. 60738) obtained from Fluka AG, Buchs, Switzeriand, or 
Merck Kieselgel Art. 9385. obtained from E Merck, Darmstadt, Germany]; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable by diligent process 
45 development; 

(v) proton NMR spectra were nonnally detenmined at 200 MHz in deuterated dimethyl sulphoxide as sol- 
vent using tetramethylsilane (TMS) as an Internal standard, and are expressed as chemical shifts (delta 
values) in parts per million relative to TMS using conventional abbreviations for designation of major peaks: 
s, singlet m, multiplet t triplet br, broad; d,doublet q,quartet and 

50 (vi) all end-products were characterised by microanalysis. NMR and/or mass spectroscopy. 

Example 1 

To a stirred suspension of magnesium (0.63g) In ether (10ml) was added a solution of phenyl bromide 
55 (2.7ml) in etiier (20ml) and the mixture stirred for 1 hour. A solution of 7-amino-2-(2-furyl)-5-mettiylsulphonyl- 
[1,2,4]-triazolo[1.3,5]- triazine (1.2g) in dry tetrahydrofuran (50ml) was tiien added at room-temperature and 
the mbcture was stirred for 2 hours. The reaction mixture was then quenched with a saturated aqueous solution 
of ammonium chloride and the product was extracted with ethyl acetate (3 x 100ml). The organic solution was 
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dried (magnesium sulphate), filtered and evaporated. The residue was chromatographed on silica-gel eluting 
with toluene : ethyl acetate (20% v/v) to give a solid, which on crystallisation from isopropanol gave 7-ammo- 
2-(2-furyi)-5-phenyl-[1^,4]-triazolo[1,5-a][1,3,5]triazine m.p. >300''C; microanalysis, found : C, 60.6; H, 3.7; 
N, 29.6% CuHioNfiO requires: C. 60.4; H. 3.7; N. 29.9%; NMR: 6.73 (d of d, 1H, luryMH), 7.22 (d, 1H, furyl- 
5 3H), 7.55 (complex. 3H, phenyl-3H, phenyl-4H and phenyl-5H), 7.94 (d. 1 H, furyl-5H); 8.40 (d of d, 2H, phenyl- 
2H and phenyl-6H) and 8.93 (d, 2H, Nhy; m/e 279 (M+HK. 
The necessary starting material was prepared as follows:- 

(1) Hydrogen chloride gas (20.0g) was bubbled into an ice-cooled mixture of 2-furonitrite (46.5 g) and at>- 
solute ethanol (23.0 g). After addition of the gas, solid crystallised from the mixture. The crystalline solid 

10 was collected by filtration and heated in pyridine (300 ml) with aminoguanidine nitrate (56.0 g) under reflux 
for 4 hours. The mixture was cooled, solid material removed by filtration and the filtrate evaporated to give 
cnjde 3-amino-5-(2-furyl)-1,2,4-triazo}e. This material was purified by treatment with nitric acid (400 ml of 
50% v/v). The crystalline salt which formed was collected by filtration, washed sequentially with water (100 
ml) and ethanol (50 ml) and air dried to give 3-amino-5-(2-furyl)-1,2.4-triazole nitrate (45.0 g), m.p. 130- 

IS 133°C (decomp.). Several batches (184.0g) of this salt (184 g) were suspended in hot water (400 ml) and 

sodium carbonate (46.0 g) was added in portions. The basic solution obtained was allowed to cool to give 
3-amino-5-(2-furyl)-1,2,4-tria20le (82.0 g) as colouriess prisms, m.p. 204-206*»C; NMR 6.05(s, 2H, NH2) , 
6.6(s. 1H. furyl-4H), 6.7(s. 1H. furyl-3H), 7.7(s,1H, fijryl-5H). 12.05(brs.1H. NH). 

(2) An intimate mixture of 3-amino-5-(2-furyl)-1,2,4-triazole (33.0 g) and dimethyl N-cyanodithtoiminocar- 
20 bonate (33.0 g) was heated at ITO^'C for 1 hour, under a slow stream of argon. After cooling, the resulting 

solid was purified by column chromatography on silica (600 g) eluting with an increasing amount of ethyl 
acetate in dichloromethane (5-10% v/v) to give 7-amino-2-(2-furyl)-5-nnethylthio-[1,2,4]triazolo[1,5- 
a][1,3,5]- triazlne as a colouriess solid (11.1 g), essentially pure by TLC, which was used without further 
purification. [A small amount of the above solid was recrystalllsed from ethanol to give, crystals, m.p. 238- 
25 240°C; microanalysis, found: C,44.0; H,3.3; N,33.7; CgHgNeOS. O.O5C2H5OH requires C,43.6; H,3.3; 

N.33.6; NMR 1 .05 and 3.4 (t+q, ethanol of crystallisation), 2.5 (s, 3H, CH3S-), 6.7(d of d, 1 H, furyl-4H). 7.2(d. 
1 H, fufyl-3H), 7.7(d. 1H. furyl-5H) 8.7-9.0(br d. 2H. NH2); m/e 248 (M*). 

(3) A solution of 3-chloroperoxybenzoic acid (50% strength, 45.0g) in dichloromethane (300 ml) was added 
to a stirred.lce-cooled suspension of 7-amino-2-(2-furyl)-5-methylthio-[1 ,2.4]triazolo-[1,5-a][1,3.5]triazine 

30 (8.0 g) in dichloromethane (300 ml). The residual aqueous layer was discarded. The resulting suspension 
was allowed to wamn to ambient temperature and stirred for 16 hours. The solvent was evaporated and 
ethanol (150 ml) was added to the residue. The suspension obtained was left to stand for 30 minutes with 
occasional swiriing. The solid was then collected by fitration, washed with ethanol and dried to give 7-ami- 
no-2-(2-furyl)-5-methylsulphonyl-[1.2,4]triazolo[1,5-al [1 ,3,51triazine (6.6 g) as colouriess solid, NMR: 

35 3.3(s, 3H, CH3.SO2) , 6.7(q. 1H. furyMH), 7.3(q, 1H. furyl-3H), 7.9(q, 1H, furyl-5H), 9.4-9.8(4 2H. NH2). 

which was used without further purification. 

Example 2 

40 A solution of 2-(2-furyl)-7-methylthio-5-phenyIethynyl [1 ,2,4]-triazolo[1 .5-a][1 ,3,5]triazine (0.8g) in ethanol- 
ic anrtmonla (40ml was allowed to stand at ambient temperature for 2 hours. The solvent was then evaporated 
and the residue was purified by chromatography on slllca-gel eluting sequentially with dichloromethane-ethyl 
acetate (2%v/v) and dichloromethane-methanol (1% v/v) to give a solid (0.25g). This was crystallised from iso- 
propanol (50ml) and gave 7-amino-2-(2-furyl)-5-phenylethynyl-[1,2,4]triazolo-[1,5-a] [1,3,5]trlazlne as col- 
45 ouriess crystals mp >280°C; microanalysis, found: C, 62.9; H, 4.2, N, 24.9%; CieHioNeO (0.5) C3H7OH requires: 
C. 63,2; H, 4.2; N. 25.3%; NMR 6.74 (d of d. 1H, furyMH; 7.24 (d of d, 1H, furyl-3H); 7.53 (complex, 3H, phenyl- 
3H, phenyl-4H and phenyl-5H) 7.68 (complex, 2H, phenyl-2H and phenyl-6H, 7.95 (m. 1H, furyl-5H) and 9.07 
(br s, 2H, NH2); m/e 381 (M+H)^ 

The starting material was prepared as follows:- 
50 (a) To a solution of 2-(2-furyl)-5-iodo-7-methylthlo-[1,2,4]triazolo[1,5-a][1,3.5]triazine (2.5g) and phenyl 
acetylene (1.5ml) in dimethylfonmamide (40ml) was added triethylamine (1.1ml). bis(triphenylphosphlne)- 
palladium (II) chloride (0.2g) and cuprous iodide (O.lg) and the mixture stirred at room- temperature for 3 
hours. The reaction mixture was diluted with water (350ml) and extracted with ethyl acetate (3 x 50ml). The 
organic extract was washed with water, dried magnesium sulphate and evaporated. The crude product was 
55 purified by chromatography on slllca-gel (150g), eluting with ethyl acetate dichloromethane (1% v/v). The 
residue from the fractions containing the product were triturated with ether and filtered to give 2-(2-furyl)- 
7-methylthio-5-phenylethynyl-[1,2,4]triazolo[1,5-a][1,3,5]triazine (I.Og). Crystallisation of an aliquot from 
Isopropanol gave a yellow crystalline product m.p. 188-190''C; microanalysis, found : C, 60.8; H, 3.1; N, 
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20.9%. C17H11N5OS requires C, 61.2; H, 3.3; N.21.0%; NMR 2.8 (S, 3H. CH3S); 6.75 (d of d. 1H, furyl-4H); 
7.35 (d. 1H. fiiryl-3H), 7.55 (complex. 3H. phenyl-3H, phenyl-4H and phenyl-5H), 7.74 (complex, 2H, phe- 
nyl-2H and phenyl-6H) and 8.0 (d, 1H, furyl-5H); m/e 353 NT. 

(b) A mixture of 5-amino-2-(2-furyl)-7-nrmthylthio-[1,2,4)triazolo[1,5-a][1,3,5]triazine (5g), diiodo methane 
5 (40mt) and amyt nitrite (8ml) was stinred at 120°C for 75 minutes. The reaction mixture was filtered through 

silica-gel (250g) using dichloromethane as solvent and the residual 2-(2-furyl)-5-iodo-7-methylthio- 
[1,2,4]triazoio[1.5-a][1,3.5]triazine was used directly. An aliquot was crystallised from toluene and gave a 
pate yellow solid m.p. 21 1-21 3X; NMR 2.73 (s, 3H. CH3S), 6.74 (d of d, 1H. furyl-4H). 7.33 (d, 1H, furyl- 
3H) and 7.98 (d. 1H. furyl-5H). m/e 360 (M+H)*. 
10 (c) An intimate mixture of 3-amino-5-(2-furyl)-t1 ,2,4]triazole (1 5g) and dimethyl N-cyanodithioiminocart)on- 
ate (16g) was heated at 170''C for 50 minutes under a slow stream of argon. After cooling, the resulting 
solid was triturated with methanol and filtered to afford 7-amino-2-(2-furyl)-5*methy1thio[1,2,4]triazolo[1.5- 
a][1.3,5]triazine as a yellow-green solid. The residue from the filtrate was chromatographed on silica gel, 
eluting with dichloromethane-methanol 97.5/2.5vA^ to give further 7-amlno-2-(2-furyl)-5-nr»ethylth- 
15 io[1,2,4]tria2olo[1,5-a][1,3.5]triazine (4.4g) followed by 5-amino-2-(2-furyt)-7-methylthio-[1,2,4]triazo- 

lo[1 ,5-a][1 .3.5]triazine (2.2g) as a yellow solid. A small amount of the above solid was crystallised from me- 
thanol and gave pale yellow needles, m.p. 254-7°C: microanalysis, found: C, 43.0; H, 3.5; N. 33.4; S 12.4%; 
CoHfiNeOS (0.125)CH3OH requires: C. 43.4. H, 3.6; N. 33.3; S. 12.7%; NMR 2.67 (s, 3H. CH3S). 6.68 (d 
of d, 1H. furyl-4H). 7.15 (d. 1H. furyl-3H); 7.68 (br s. 2H. NH2) and 7.89 (d. 1H. fury|.5H); m/e 248 (M^^. 
20 5-lodo-7-methylthio-2-(2-furyl)-[1 ,2,4]triazolo[1 .5-a][1 ,3,5]triazine may also be prepared as follows:- 

A mixture of 5-amino-2-(2-furyl)-7-methylthio-[1,2,41tria20lo-[1.5-a][1,3,5]triazine (5.95g), iodine 
(6.07g). cuprous iodide (4.85g). di-iodomethane (1 5ml). isopentyl nitrite (10ml) in tetrahydrofuran (120ml) was 
stirred at reflux under an argon atmosphere for 2 hours. The mixture was cooled, filtered through diatomaceous 
earth and evaporated. The residual oil was dissolved in dichloromethane (200ml). washed with sodium thio- 
25 sulphate solution to remove unreacted iodine, filtered through phase separating paper and evaporated to give 
a brown oil (5.5g) which was purified by chromatography on silica gel (200g). using 1% methanol in dichloro- 
methane as eluant. to afford a solid (3.5g). Recrystallistlon of this solid from ethanol gave 5-lodo-7-methylthlo- 
2-(2-furyl)[1 ,2.4]trlazolo[1 ,5-aI1 .3.5]triazine (1 .6g). 

30 Example 3 

A solution of the product of Example 2 (0.17g) in ethanol (150ml) was hydrogenated at room temperature 
and pressure using 10% palladium on carbon (0.19g) catalyst. After the uptake of the hydrogen was complete, 
the catalyst was filtered off and the solvent evaporated. The residue was crystallised from isopropanol and gave 
35 7-amino-2-(2-f ury l)-5-[(2-phenyl)ethy 1]-[1 ,2.4]-triazolo[1 .5-a][1 ,3.5]triazme m.p. 235-237''C microanalysis, 
found: C,62.2; H. 4.6; N,27.3%, CieHuNeO requires: C.62.7; H,4.6; N.27.4%; NMR 2.98 (m. 2H, CHU), 3.07{m. 
2H. Ctb), 6.71{d. 1H, fijryl-4H), 7.16(m. fijryl-3H). 7.1-7.3{compIex. 5H. phenyl-H), 7.93(s, 1H. furyl-5H) and 
8.84(brd, 2H. NH2). 

40 Example 4 

Using a similar procedure to that desalbed in Example 1 but using 3-trifluoromethyl bromobenzene; there 
was obtained 7-amino-2-(2-furyl)-5-[3-trifluoromethylphenyl]-[1.2,4]-trlazolo[1,5-a][1,3,5]triazlne m.p. 
296-8°C; microanalysis, found: C. 51.8; H,2.6; N, 24.0% C15H9F3N6O requires: C. 52.0; H,2.6; N. 24.3%. NMR: 
45 6.74(d of d, 1H. furyl-4H), 7.23(d, 1H. furyl-3H). 7.61 (t, 1H, phenyl-5H), 7.96(comp!ex, 2H,furyl-5H and phenyl- 
4H). 8.66 (s and d. 2H. phenyl-6H and phenyl 2H). 9.07(d, 2H. NH^); m/e 347 (M+H)*. 

Example 5 

50 Using a similar procedure to that described in Example 1 but using 4-methoxy bromobenzene; there was 
obtained 7-amlno-2-(2-furyl)-5-[4-methoxyphenyl]-[1^,4}-triazolo[1,5-a][1,3»5]trlazlne m.p. >275X; mi- 
croanalysis, found: C. 58.3; H. 3.9; N. 26.9% CisHisNqOs requires: C. 58.4; H, 3.9; N, 27.3%; NMR: 3.86(s, 
3H, CH3O), 6.73(d of d. 1 H. furyl-4H), 7.08 and 8.35(A2B2 pattern, 4H. phenyl-H), 7.20(d, 1 H, furyl-3H), 7.94(d, 
1H. fury|.5H) and 8.85(d. 2H. NH2); m/e 309(M+H)*. 

55 

Example 6 



Using a similar procedure to that described in Example 1 but using 4-methyl-bromobenzene; there was 
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obtained 7-amino-2-(2-furyl)-5-[4-methy1phenyl]-(1,2,4]-triazolo[1,5-a][1,3,5]triazine m.p. >275*'C; micro- 
analysis, found C,61.8; H,4.2; N,28.6% CigHiaNeO requires: C. 61.6; H, 4.1; N. 28.8%; NiVIR: 6.73(d of d, 1H. 
furyl-4H). 7.21{d, 1H, furyl-3H) 7.35 and 8.29(A2B2 pattern, 4H. phenyl-H). 7.94(d. 1H. furyl-5H) and 8.88(d, 
2H. NHj ); m/e 293(M+H)+. 

5 

Example 7 

Using a similar procedure to that described in Example 1 but using 3-fluoro bromobenzene; there was ob- 
tained 7-amino-5-[3-fluorophenyl]-2-(2-furyiy-[1^,4]-triazolo[1,5-a]I1,3,5]-triazine m.p. >300*'C; micro- 
10 analysis, found: C, 56.8; H. 2.9; N 28.2%; CuHgFNeO requires C, 56.8; H, 3.1; N, 28.4%; NMR: 6.73(d of d, 
1H. fuiy|.4H). 7.23(d of d. 1H.furyl-3H). 7.44(compIex 1. 1 H. phenyl-4H). 7.60(complex. 1H, phenyl-5H). 7.95(d. 
1H. furyl-5H}. 8.09 and 8.24 (complex d. phenyl-2H and phenyl-6H) and 9.00 (d. 2H. NH2); nfi/e 297 {M*HT. 

Example 8 

IS 

Using a similar procedure to that described in Example 1 but using 3,5-difluorobromobenzene; there was 
obtained 7-amino-5-[3,5-dtfluorophenyl]-2-(2-furyl)-[1,2,4]-triazolo(1,5-a][1,3,5]triazine m.p. SSe-eCC; 
microanalysis, found: C. 53.6; H. 2.4; N, 26.7%; CuHsFzNeO requires: C. 53.5; H. 2.6; N. 26.7%; NMR: 6.74 
(d of d, 1H, furyl-4H). 7.23(d, 1H, furyl-3H). 7.48 (toft. 1H. phenyl^H), 7.95 (complex. 3H. fiiryl-5H. phenyl- 
20 2H and phenyl 6-H) and 9.07 (d, 2H, NH^); m/e 31 5 (M-i-Hr. 

Example 9 

Using a similar procedure to that described in Example 1 but using 2-bromothiophene; there was obtained 
25 7-amino-2-(2-furyl)-5-(2-thienyl)-[1,2|4]-triazolo[1,5-a][1,3.5]triazlne m.p. 324-8®C (decomp); microanaly- 
sis, found: C. 50.9; H. 2.8; N. 29.3% CizHeNgOS requires C. 50.7; H. 2.8; N. 29.6%; NNR: 6.73 (d of d. 1H. 
furyMH), 7.21 (d, 1H. thlenyUH). 7.23 (d, 1H. furyl-3H). 7.64 (d of d, 1H. thienyl-SH), 7.95 (complex. 2H. furyl- 
5H and thienyl-3H) and 8.94 (d, 2H. NHj. m/e 285 (M+H^. 

30 Example 10 

Using a similar procedure to that described in Example 1 but using 4-benzyloxybehzyl chloride; there was 
obtained 7-amino-5-[4-benzyloxybenzyl]-2-(2-furyl)[1^,4]triazolo[1.5-a][1,3,5]triazme m.p. 220-2'>C. mi- 
croanalysis, found: C. 65.7; H, 4.5; N. 20.8; HjO. 0.7% C22H18N6O2 (0.15)H2O requires C. 65.9; H. 4.6; H, 20.95; 
35 H2O 0.7%; NMR: 3.91 (s, 2H, CH^) , 5.07 (s. 2H, CH2O). 6.70 (d of d. 1H, furyMH), 6.93 and 7.25 (A2B2 pattern. 
4H, phenyl-H). 7.16 (d. 1H. furyl-3H), 7.3-7.5 (complex. 5H, phenyl-H). 7.92 (d, 1H. furyl-5H) and 8.8 (d. 2H, 
NH2); m/e 399 (N+H)^ 

Example 11 

40 

Using a similar procedure to that described in Example 1 but using 3-trifluoromethyt-bromobenzene; there 
was thus obtained 7-amino-2-(2-fijryl)-5-[3>trifluoromethyiphenyl]pyrazoloI2,3-a][1,3»5]triazine m.p. 252- 

4^C; microanalysis, found: C. 55.4; H. 2.9; N. 20.3% C16H10F3N5O requires C, 55.7; H, 2.9; N, 20.3%; NMR: 
6.70 (d of d. 1H. furyl-4H). 6.81 (s. 1H, pyrazole-3H), 7.09 (d of d, 1H. furyl-3H), 7.77 (t, 1H. phenyl-5H), 7.88 
45 (complex. 2H, 1uryl-5H and phenyl-4H). 8.64 (complex, 2H. phenyl-6H and phenyi-2H) and 8.70 (d, 2H, NH2); 
m/e 346(M+H)*. 

Example 12 

50 Using a similar procedure to that described in Example 1 but using 1-bromo-3-phenylpropane; there was 
obtained 7-amfno-2-(2-furyi)-5-[3-phenylpropyl]-[1,2,4]-trlazolo[1,5-a][1*3,5]triazlne m.p. 164-7*^0. micro- 
analysis, found: C. 64.0; H, 5.1, N. 26.3% C17H16N6O requires C, 63.7; H. 5.0; N. 26.2% NMR: 2.05 (quintet. 
2H, CH2CH2CH2). 2.68 (complex, 4H, aryt-Chy, 6.73 (d of d, 1H. furyl-4H), 7.1-7.4 (complex. 6H, phenyl-H 
and furyl-3H). 7.94 (d. 1H. furyl-5H) and 8.8 (d, 2H. NHj); m/e 321 (M+H)*. 

55 

Example 13 



Using a simDar procedure to that described In Example 1 but forming the hexyne-Grignard reagent by metal 
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exchange between hex-1-yne and an ethyl-Grignard reagent; there was obtained 7-amino-2-(2-furyt)-5-[hex- 

1- ynyl]-[1^,4]triazolo[1,5-ani,3,5]triazine m.p. 188-91°C; microanalysis, found: C. 59.1; H, 5.0, N. 29.8; 
H2O. 0.4% CuHwNeO (0.1)H2O requires C. 59.1; H. 5.0; N. 29.6; HjO, 0.6%; NMR 0.93 (t, 3H. CH3). 1.3-1.65 
(conrtplex, 4H. -CHjCHr). 2.50 (complex. CHsCs). 6.73 (d of d, 1H, furyl-4H), 7.23 (dt 1H. furyl-3H). 7.95 (d, 

5 1 H, furyt-5H) and 8.95 (d, 2H. NH2); m/e 283 (M+Hr. 

Example 14 

A solution of 7-amino-2-(2-furyl)-5-[4-methoxyphenyl][i;2,4]triazolo[1,5-a][1,3,5]triazine (0.23g) in acetic 
10 anhydride (10ml) was heated on the steam-bath for 18 hours. The solvent was then evaporated in vacuo and 
the residue was purified by chromatography on silica-gel eluting with dichloromethane containing ethyl acetate 
(5% v/v). The solid obtained from the chromatography was crystallised from ethanol and gave 7-acetylam!no- 

2- (2-furyl)-5-[4-methoxyphenyl][1,2,4]trtazolo[1,5-a][1,3,5]trlazlne m.p. 243-6''C; microanalysis, found: C. 
58.0; H, 4.0; N. 23.9% C17H14N6O3 requires C, 58.3; H, 4.0; N, 24.0%; NMR 2.50 (s. NHCOCHa), 3.87 (s, 3H. 

15 CH3O). 6.75 (d of d, 1H, furyMH), 7.12 and 8.42 (A2B2 pattern, 4H. phenyl-H), 7.32 (d. 1H, fuiyl-3H), 7.98 (d. 
1H, furyl-5H) and 11.42 (s. H. NHCOCH); m/e 351 (M+H)*. 

Example 15 

20 Using a similar procedure to that described in Example 1 but using 4-bromo-1-butene; there was obtained 

7-amino-5-(but*3-enyl)-2-(2-furyl)-[1,2,4]trlazolo[1,5-a][1,3,5]triazine m.p. 194-6''C; microanalysis, found: 
C. 55.8; H. 5.3; N, 30.6% CisHizNgO (0.4)C2H5OH C. 56.0; H, 5.3; N, 30.6%; NMR 2.77 (t, 2H. CH2CH=), 3.46 
(t. CH2). 4.9-5.15 (complex. 2H. CH2=) . 5.9 (m, 1H. CH=), 6.71 (d of d. 1H. furyl-4H), 7.17 (d. 1H. furyl-3H), 
7.92 (d, 1H, furyl-5H); and 8.8 (d. 2H. NH2); m/e 257 (M+H)^ 

25 

Example 16 

Using a simitar procedure to that described in Example 1 but using bromohexane; there was obtained 7- 
amlno-2-(2-furyl)-5-hexyl[1,2.4]triazolo[1,5-a][1,3,5]triazlne m.p. 131.5-3^C microanalysis, found: C, 58.7; 
30 H, 6.3; N. 29.3% C14H18N6O requires C. 58.7; H, 6.3; N. 29.3%; NMR: 0.86 (t, 3H, CH3), 1.29 (m, 4H. 
CH3CH2CH2). 1.73 (m, 2H. pCH2). 2.65 (t. 2H, aCHa), 6.71 (d of d. 1H. furyl-4ij). 7.17 (d, 1H. furyl-3H). 7.92 
(d. 1H. fijryl-5H) and 8.77 (d, 1 H, fijryl-5H), m/e 287 (M+H)*. 

Example 17 

35 

Sodium hydride (86mg of a 50% dispersion in oil) was added to a stirred solution of 7-amino-5-[3.5-difiuor- 
ophenyl]-2-(2-furyl)1,2.4-triazolo[1,5-a][1,3,5]triazine (0.421g) in dimethylformamide (5ml). The mbcture was 
stinred until the effervesence had ceased and a clear solution was obtained, lodomethane (0.256g, 0.1 1 ml) was 
then added and the reaction mbcture was stirred at ambient temperature for 2 hours. Water (25ml) and glacial 

40 acetic (0.5mt) were then added and the resulting aqueous suspension was extracted with ethyl acetate (3 x 
50mt). The organic extracts were combined and washed with water (2 x 25mi) and brine (25ml). dried (MgS04) 
and evaporated to give a yellow solid. This was purified by chromatography on silica. Qution with toluene con- 
taining ethyl acetate (10% v/v) gave 5-[3.5-dlfluorophenyl]-2-(2-furyl)-7-methylamino*[1,2,4]triazolo[1,5- 
a][1,3,5]triazlne as a white solid m.p. 231-4**C microanalysis, found: C, 55.0; H. 3.1; N, 25.5 % C15H10F2N6O 

45 requires CisHioFaNeO C. 54.9; H, 3.1; N. 25.6%; NMR 3.16 (s. 3H. CH3N), 6.73 (d of d. 1H, furyl-4H), 7.21 (d 
of d. 1H. furyl-3H). 7.47 (toft 1H, phenyl-4H), 7.93 (d, 1H. furyl-5H). 7.97-8.05 (complex, 2H. phenyl-2H and 
phenyl-6H) and 9.31 (s. 1H. NH); m/e 329 (M-i-H)^ 

Example 18 

50 

The following Illustrate representative pharmaceutical dosage fonms containing a compound of fomfiula I, 
for example as illustrated In any of the previous Examples, (hereafter referred to as "compound X"), for thera- 
peutic or prophylactic use in humans:- 

55 
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10 



15 



20 



(a) Tablet 


mg/tabiet 


L/Ornpouncj a 




Lactose Ph. Eur 


223.75 


Croscarmeliose sodium 


6.0 


hAst\7^ Qtsrch 


15.0 


Polyvinylpyrrolidone (5% w/v paste) 


2.25 


Maanesium stearate 


3.0 


(b) Capsule 


mg/capsule 


Compound X 


10 


Lactose Ph.Eur 


488.5 


Magnesium stearate 


1.5 



The above formulations may be obtained by conventional procedures well known in the phanmaceutical 
art The tablets may be enteric coated by conventional means, for example to provide a coating of cellulose 
acetate phthalate. 



25 



30 



35 



AO 



45 



so 
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CHBMICAL FORNULAB 
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CHEMICAL FORMULAE 





Claims 



1. A compound of the fomiuta I (set out as the final part of these claims) wherein: 
W is hydrogen, (1-6C)alkyl, or(1-4C)alkanoyl; 

is phenyl, a C-iinked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and sulphur 
and/or one or two nitrogen, or (1-8C)alkyt, alkenyl or alkynyl unsubstituted or substituted by a phenyl or 
C-linked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and sulphur and/or one or 
two nitrogen, any phenyl being unsubstituted or substituted by one, two or three of (1-4C)alkyl. (1-4C)al- 
koxy, halogen, trifluoromethyl, hydroxy, benzyloxy and (1-5C)alkanoyloxy; 
A is N or CT in which T is hydrogen or (1-4C)aikyl; 
or a phannaceuticalty acceptable salt thereof. 

2. A compound as claimed in claim 1, in which is hydrogen, methyl or acetyl. 

3. A compound as claimed In claim 1 or claim 2, in which is a group of formula R3(CH2)nXm in which n is 
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0 or an integer of from 1 to 6; m is 0 or 1 ; X is HC=CM or ^C; and is phenyi unsubstituted or substituted 
by one, two or three of (1-4C)alkyl, (1-4C)alicoxy, halogen, trifluoromethyl, hydroxy, benzyioxy and (1- 
5C)alkanoyioxy, or a C-iinked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and 
sulphur and/or one or two nitrogen, or when n is greater than 0, hydrogen. 

5 

4. A compound as claimed in any one of claims 1 to 3, in which the C-linked aromatic heterocyclic ring Is 
selected from thiophenyt, furyl, pyridyl and thiazolyl. 

5. A compound as claimed in any one of claims 1 to 4, in which the possible substituents on phenyl are se- 
lected from methyl, ethyl, methoxy, ethoxy, fluorine, chlorine, trifluoromethyl, hydroxy, benzyioxy and piv- 
aloyloxy. 

6. A compound as claimed in any one of claims 1 to 5, in which A is N or CH. 

7. A process for the preparation of a compound of formula I, or a*pharmaceutically acceptable salt thereof, 
which comprises 

(a) reaction of a compound of the fomdula II in which Z is a suitable leaving group with an appropriate 
organometallic reagent; 

(b) reaction of a compound of the fonmula IV at elevated temperature with a compound of fonmula X in 
which Za is a leaving group; 

^ (c) for the preparation of a compound of fonmula I in which A is N. rearrangement of a [1 ,2,4]triazolo[4,3- 

a][1,3,5]triazine derivative of the fomnula XI; 

(d) for the preparation of a compound of fonmula I in which comprises a hydroxy phenyl moiety, de- 
protecting a corresponding derivative of formula I in which the hydroxy group is protected; 

(e) for the preparation of a compound of fonmula I in which R^ is an unsubstituted or substituted alkynyl 
group, reacting a compound of formula II in which Z is iodine with an appropriate alkyne, in the presence 
of a palladium catalyst; 

(f) for those compounds of fonmula I in which A Is N and R^ is hydrogen or (1-6C)alky1, reacting a conv 
pound of formula XII in which Zb is a suitable leaving group with a compound of formula RiNH2; 

whereafter, when a compound of fonmula I in which R^ is (1-6)alkyl or (I'^C) alkanoyi is required, 
^ a corresponding compound of formula I in which R^ is hydrogen is alkylated or acylated in a conventional 

manner; 

when a compound of fonmula I in which R2 contains an acyloxy group is desired, a corresponding 
compound of formula I In which R2 comprises a hydroxy group is acylated in a conventional manner; 

when a compound of formula I in which R^ is an unsubstituted or substituted alkyi or atkenyl group 
^ is desired, a corresponding compound in which R^ Is alkenyl or alkynyl is hydrogenated in a conventional 

manner; 

when an optically active fonm of a chiral compound of formula I is required, either one of proc- 
esses (a)-(f) above is canried out using the appropriate optically active starting material or else a racemk: 
form is resolved by a conventional procedure; and 
^ when a phanmaceutlcally acceptable salt is required, a compound of fonmula I is reacted with 

the appropriate acid or base affording a physiologically acceptable k3n, or by any other conventional 
salt formation procedure; and 

wherein R1, R2 and A have any of the meanings given in claim 1, and wherein the chemical for- 
mulae referred to by Roman numerals are set out as the final part of these daims. 

45 

8. A phanmaceutical composition, which comprises a compound of fonmula i or a pharmaceuticaily acceptable 
salt thereof, as claimed in claim 1, in admbcture or together with a pharmaceuticaily acceptable diluent or 
carrier. 

50 9. A compound of fonmula I or a pharmaceuticaily acceptable salt thereof, as defined in claim 1, for use In 
therapy. 

10. A compound of fonmula XII, In which R^ is as defined in daim 7 and Zb is a leaving group selected from 
aryloxy, alkyithio and halogeno. 

55 
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AND WHEREIN, IN THE AFORESAID CLAIMS. THE CHEMICAL FORMULAE ARE AS FOLLOWS:- 

CHEMICAL FORMULAE 




Claims for the following Contracting States : ES, GR 

1. A process for the preparation of a compound of formula I (set out as the final art of these claims wherein: 
Ri is hydrogen, (1-6C)allcyl. or (1-4C)alkanoyl; 

is phenyl, a C-linked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and sulphur 
and/or one or two nitrogen, or (1-8C)alkyl, alkenyl or alkynyl unsubstttuted or substituted by a phenyl or 
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C-linked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and sulphur and/or one or 
two nitrogen, any phenyl being unsubstituted or substituted by one, two or three of (1-4C)alkyl, (1-4C)al- 
koxy» halogen, trifluoromethyl, hydroxy, benzyloxy and (1-5C)alkanoyioxy; 

A is N or CT in which T is hydrogen or (1-4C)alkyl; or a pharmaceuticatly acceptable salt thereof, which 
comprises 

(a) reaction of a compound of the fonnula II in which Z is a suitable leaving group with an appropriate 
organometaiiic reagent; 

(b) reaction of a compound of the formula IV at elevated temperature with a compound of formula X in 
which Za is a leaving group; 

(c) for the preparation of a compound of formula I in which A is N, rearrangement of a [1 ,2,4]triazolo[4,3- 
ani,3.5]triazine derivative of the fonmula XI; 

(d) for the preparation of a compound of formula I in which comprises a hydroxyphenyt moiety, de- 
protecting a corresponding derivative of formula I in which the hydroxy group is protected; 

(e) for the preparation of a compound of formula I in which is an unsubstituted or substituted alkynyl 
group, reacting a compound of formula II in which Z is iodine with an appropriate alkyne, in the presence 
of a palladium catalyst; 

(f) for those compounds of formula I in which A is N and R^ is hydrogen or (1-6C)alkyl, reacting a conv 
pound of formula XII in which Zb is a suitable leaving group with a compound of formula WUH2; 

whereafter, when a compound of formula I in which R^ is (1-6)alkyl or (1-4C) alkanoyi is required, 
a corresponding compound of formula I in which R^ is hydrogen is alkylated or acylated in a conventional 
manner; 

when a compound of formula I in which R^ contains an acyloxy group is desired, a corresponding 
compound of formula I in which R^ comprises a hydroxy group is acylated in a conventional manner; 

when a compound of formula I in which R^ is an unsubstituted or substituted alkyi or alkenyl group 
is desired, a conresponding compound in which R^ is alkenyl or alkynyl is hydrogenated in a conventional 
manner; 

when an optkiatly active fonm of a chirat compound of formula I is required, either one of proc- 
esses (a)-(f) above is canied out using the appropriate optically active starting material or else a racemic 
form is resolved by a conventional procedure; and 

when a phamiaceutically acceptable salt is required, a compound of fonnula 1 is reacted with 
the appropriate acid or base affording a physiologically acceptable ion, or by any other conventional 
salt formation procedure. 

A process as claimed in claim 1, in which R^ is hydrogen, methyl or acetyl. 

A process as claimed in daim 1 or claim 2, in which R^ is a group of formula R^(CH2)r)Xm in which n is 0 
or an integer of from 1 to 6; m is 0 or 1 ; X is HC=CH or CsC; and R^ is phenyl unsubstituted or substituted 
by one, two or three of (1-4C)alkyl, (1-4C)alkoxy, halogen, trifluoromethyl, hydroxy, benzyloxy and (1- 
5C)alkanoytoxy, or a C-linked aromatic 5- or 6-membered heterocylic ring containing one of oxygen and 
sulphur and/or one or two nitrogen, or when n is greater than 0, hydrogen. 

A process as claimed In any one of claims 1 to 3, in which the C-linked aromatic heterocyclic ring Is selected 
from thiophenyl, furyl, pyridyl and thiazolyl. 

A process as claimed in any one of claims 1 to 4, in vhich the possible substituents on phenyl are selected 
from methyl, ethyl, methoxy, ethoxy, fluorine, chlorine, trifluoromethyl, hydroxy, benzyloxy and pivaloyloxy. 

A process as claimed in any one of claims 1 to 5, in whk:h A is N or CH. 
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AND WHEREIN, IN THE AFORESAID CLAIMS, THE CHEMICAL FORMULAE ARE AS FOLLOWS:- 

CHEHICAL FDRHULAE 
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